Analysis of CMP-sialic acid transporter-like proteins in plants.
It is commonly accepted that sialic acids do not exist in plants. However, putative gene homologs of animal sialyltransferases and CMP-sialic acid transporters have been detected in the genomes of some plants. To elucidate the physiological functions of these genes, we cloned 2 cDNAs from Oryza sativa (Japanese rice), each of which encodes a CMP-sialic acid transporter-like protein designated as OsCSTLP1 and OsCSTLP2. To examine the CMP-sialic acid transporter activity of OsCSTLP1 and OsCSTLP2, we introduced their expression vectors into CMP-sialic acid transporter activity-deficient Lec2 cells. Transfection with OsCSTLP1 resulted in recovery of the deficit phenotype of Lec2 cells, but transfection with OsCSTLP2 did not. We also performed an in vitro nucleotide sugar transport assay using a yeast expression system. Among the nucleotide sugars examined, the OsCSTLP1-containing yeast microsomal membrane vesicles specifically incorporated CMP-sialic acid, indicating that OsCSTLP1 has CMP-sialic acid transporter activity. On the other hand, OsCSTLP2 did not exhibit any nucleotide sugar transporter activity. T-DNA insertion lines of Arabidopsis thaliana targeting the homologs of the OsCSTLP1 and OsCSTLP2 genes exhibited a lethal phenotype, suggesting that these proteins play important roles in plant development and may transport important nucleotide sugars such as CMP-Kdo in physiological conditions.